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Cutoff walls are sometimes constructed from ledge rock or from any other relatively impervious stratum up through a pervious foundation stratum to make a bond with the relatively impervious section of the dam (see Fig. 38). As a rule, if the depth through the pervious foundation stratum to ledge rock or other impervious stratum is not more than about 30 ft, a trench refilled with relatively impervious soil, if available nearby, is usually the most economical way of obtaining a cutoff. If the depth materially exceeds 30 ft, it is usually more economical to drive steel sheet piling to form a cutoff. A cutoff constructed by trenching and refilling with compacted impervious material is shown in Fig. 2.
Cutoffs of steel sheet piling through a pervious foundation to an impervious stratum are shown in Figs. 13, 37, and 38 of Chapter 19.
Cutoffs which penetrate a pervious foundation only part way are not usually fully effective in reducing seepage, as shown in Arts. 28 and 29. However, such cutoffs have one extremely important advantage over an upstream blanket which enforces the same length of seepage path.
Practically all soils deposited by water are stratified or have lenses of material of various sizes. A vertical partial cutoff will penetrate a number of these lenses or strata and will thus force the seepage to pass through the different strata. Some of the strata may be much less pervious than the foundation material immediately under the dam. The net result of this is that reduction of seepage for the same length of seepage path may be from 4 to 20 times or more as great for the partial vertical cutoff as for the upstream horizontal blanket of impervious material.
When earth dams are constructed in a valley where the cross-section is entirely or largely ledge rock, cutoff walls of concrete or reinforced concrete bonded into the ledge rock in the bottom of the canyon or gorge and extending up the sides of the ledge rock are frequently used. These cutoff walls generally project 5 to 10 ft into the impervious portion of the embankment. In many cases such cutoff or baffle walls offset the effects of imperfect workmanship. In general, except where the top of the ledge is unusually firm and free from open seams, a trench cut into the ledge rock and refilled with compacted impervious soil is to be preferred. The sides of such trenches should have a slope not steeper than 6 vertical on 1 horizontal. However, this slope will not eliminate all overhangs, and the length of path of percolation should be considered to be only the contact of the fill with the bottom of the trench.
Where the trench runs up a steep abutment, as when the dam abuts against a nearly vertical cliff and a trench is excavated in the cliff to expose good rock, and in all other cases where the impervious earth element of the dam abuts solely against a nearly vertical rock cliff, any overhanging ledges of rock are practically certain to result in cavities between the rock and the earth. In such cases three expedients are possible:
a. Use cutoff walls as previously described.
6. Excavate the rock cliff on a slope so flat that no overhangs are possible.
In some cases this would require a slope so flat as to be uneconomical. c. Place a layer of concrete or gunite against the rock to obliterate overhangs.